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1.0 INTRODUCTION: Planning for Genetic ServicesIn Indiana

Rapid advances in technology and discoveries fuded by the Human Genome project present
unique chdlenges to hedth policy leaders and decison makersin the sate. These new technica
advances are changing the delivery of hedlth care and the economics of hedlth care provision,
and they have broad socid implications. Improved birth defect surveillance programs,
advancing knowledge about the genetic contribution to adult onset chronic diseases, and an
increasing understanding of the interaction of the environment with genetic predispositions and
behaviora risk activities require leaders  attention to the problems associated with access
problems and changing levels of service needs.

In 1997, the Centers for Disease Control and Prevention (CDC) devel oped the Office of Genetics
and Disease Prevention to spotlight the emerging role of geneticsin the practice of public hedth
in the United States and to provide interna coordination and promote externa partnershipsin
those activities that are related to genetics and disease prevention and hedth promotion. This
action was recommended in an agency-wide strategic plan that outlines a conceptua framework
for apublic hedlth program in genetics (CDC, 1997). The drategic plan is based on the
assumption that virtualy every human disease of important public hedlth impact is the result of
the interaction between human genetic variation and the environment. It is aso based on the
assumption that the use of genetic information in public hedth is feasible and worthwhilein
diagnosing, treating and preventing disease, disability, and death among people who inherit
specific genotypes. Prevention includes the utilization of medica, behaviora, and

environmenta interventions in order to reduce therisk for disease among those individuas who
are susceptible because of their genetic makeup. The plan supports the accountability of genetic
tests and services, including appropriate family history assessment and genetic counseling, for
promoting hedth and preventing disease in diverse communities. The plan assumes that much of
the delivery of genetic tests and services will be performed within the context of the changing
hedth care system, including managed care organizations, rather than under the auspices of
public hedth agencies. Therole of public hedth organizations will emphasize assessing the
health needs of populations, assuring the qudity of genetic tests and services and evauating the
impact of interventions.

To address the need to integrate and meld the genetic research advances with the public hedth
agencies concerns for hedth intervention, the Indiana State Department of Hedlth (1ISDH) was
awarded federa funds through the Maternal and Child Hedlth Bureau (MCHB) (Genetics
Panning Grant-CFDA # 93.110A). This project supported the development of an information
and data infrastructure to guide and assist public hedth professionds with the identification of
infants and children (0-3 years of age) with birth defects. The project expanded its focus beyond
initid concerns with mortaity and morbidity issues to a broader chalenge of developing a
Genetics Advisory Committee, conducting a needs assessment, establishing new data bases and
linkages, and findly developing an Indiana State Genetics Plan.

Current statistics regarding genetic disorders in the nation and in the state of Indianaraise
important policy concerns. Each year in the United States, about 150,000 birth defects occur
resulting in approximately 6,200 desths. Birth defects are the leading cause of infant mortdity,
acocounting for more than one in five infant deaths. The United States’ infant mortality ranks



worst among the G-7 industridlized nations and 25 in the world (NCHS, 1999). Cost estimates
for the families and the nation range up to eght hillion dollars annudly (Pew Environmentd
Hedlth Commission, na; Waitzman, Scheffler & Romano, 1996). In 1997 in Indiana 83,436
births were recorded with an estimated 3,337 birth defects and 675 infant deasths (March of
Dimes, na). For those individuals who survive, service systems must respond to service needs
for surviva and qudlity of life services. Indiana s First Step Program which provides early
intervention for families who have infants and toddlers with developmentd delays or who are
developmentdly vulnerable identify 255,572 children ages birth to three in their target
population. Of that total number, 35,582 are eigible for services but only 14,626 are enrolled in
the program. The average days from referrd to enrollment is42.9 days. Although not dl
developmentd delays are the result of birth defects, a gnificant number of these children could
be helped with better birth defects survelllance programs and services.

The effects of genetic disorders can be far-reaching and sometimes devadtating to the families.
The existence of a genetic condition indicates an increased risk for other family membersand in
future pregnancies. Individuas affected usudly have long-term hedlth, socia service and
education needs, resulting in out- of- pocket expenses for families, third-party payers and/or
public funds.

Understanding and ng the needs of genetics servicesin the state of Indianawould include:
1) evauating that population’s genetic service needs, 2) determining whether or not gapsin the
delivery of genetics services exigt, 3) determining where any known gaps may exis, 4) assessing
gapsin provider and consumer knowledge base, and 5) making recommendations on how to
reduce or eiminate those indicated needs. To accomplish the assessment god, e ements of three
traditional needs assessment Strategies were used. The discrepancy mode approach or gap
model, identified levels of need and examined performance measures of the current system to
identify ggps. The marketing model approach utilized community input from various sources to
identify perceptions and preferences. And, finaly, eements of a decisonmaking modd that
identified problems and provided a group decision making process to rank, prioritize and develop
aplan of action based on the information developed for this report will culminate in a state-wide
plan (Fineman & Doyle, 2000). A wedth of information was drawn from primary and secondary
sources, direct interviews, and surveys to identify the level of need, types of service provison,
perceptions of gaps and concerns about services and need for training.

This report details those activities. It is organized into five sections. Following thisintroduction,
Section 2.0 describes the prevaence of various hedlth problems that are associated with genetic
deficiencies and attempts to identify the burden of disease and disability in different
communities. Nationd data sets are reviewed dong with various state information systems.
Section 3.0 describes and graphicaly illustrates what types of services are offered and where
they are located. Section 4.0 reports three primary data gathering activities that tap into
community perceptions, community leaders concerns, and provider practices. Thefind section
5.0 contains recommendations for action and a plan for the conduct of the Genetics Advisory
Committee activities for the coming months. In addition, alegidative benchmarking activity



was performed to compare Indiand s policy initiatives with other satesin the nation. The results
of that analys's are contained in Appendix A.
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2.0 INCIDENCE & PREVALENCE PATTERNS

Challenges abound in identifying accurate incidence and prevalence rates for various birth
defects and diseases with genetic foundation. Frequency of birth defectsis noted to be three to
five percent or one out of twenty newborns or infants, and cancer-related conditions resulting
from genetic dbnormadlities are one out three. Some defects or genetic conditions are extremely
low in incidence among the generd population. Sample Sizes necessary to obtain any cases of
the (datigticaly) rardly occurring conditions are prohibitive in cost and in time for data
callection. Thetechnica staff utilized existing nationa data bases for the most generd of
prevalence rates and Sate specific data systems that identify individuas with birth defects
genetic conditions. Nationd data sets cannot be accurately generdized to a state/loca level
without synthetic estimation techniques. State and local data bases may suffer from reporting
inconsstencies and condtitute a probable undercount due to reiance only on officialy reported
cases. Nonetheless, even with these cavests, these sources represent some of the best available
information for planners and decison makers.

Aninitid examination of prevaence ratesfor typica birth defects/genetic conditions and birth
defectsin the generd population is provided by the Nationd Study of Health and Disahility,
1995. Fgure 2.1 illudtrates the extremely low percentage of individuas in the nation who report
these problems. The prevaence rates range from a high of 1.8 percent (1.8%) for learning
disability to alow of 0.01 percent (0.01%) for hydrocephalus and cydtic fibrosis. Other
difficulties identified in nationa studies are graphicadly summarized in Appendix B.

Figure 2.1: National Study of Health & Disability
Prevalence in Population - All Ages

O Learnmg Disability
B Mental R etardation
O Cerebral Palsy

B Down Syndrome

B Spina Bifida

B Autism

B Muscular Dy strophy
OHydrocephalus

O Cystic Fibrosis

Percentage of Population



2.1 Prevalence Studiesin Indiana

The prevaence of genetic conditionsis assessed in severd different waysin Indiana, some of
which may not be adequate. Congenital anomaies (structurd birth defects) are identified
primexily by data recorded on birth certificates. Screening programs exist to identify selected
metabolic disorders, hearing problems, and prenata exposure to controlled substances.
Developmentd disorders are not specificaly screened, but this chapter will use data on program
participation (in the “First Steps’ program of Family and Socid Service Adminigration--FSSA)
to establish alower-bound estimate of prevaence. Prevaence of congenitd infectionsis not
currently documented. Table 2.1 gives incidence estimates by the March of Dimes for most
categories of birth defects.

Table 2.1: March of Dimes Estimates of Birth Defects for 2000
Estimated Incidence
per 10,000 births
tructural/Metabolic
Spina bifida 5.0 or 1lin 2,000 births
Anencephay 1.3 or 1lin 8,000 births
Nervous system and eye 42.6 or lin 235 births
Respiratory tract 11.1 or 1lin 900 births
Heart and circulaion 87.0 or lin 115 births
Genita and urinary tract 74.1 or lin 135 births
Cleft lip/paate 10.8 or 1lin 930 births
Club foot 13.6 or lin 735 births
Muscles and skeleton 76.9 or lin 130 births
Chromosoma syndromes 16.7 or lin 600 births
Down syndrome (Trisomy 21) 11.1 or 1lin 900 births
Metabolic disorders 2.9 or 1lin 3,500 births
Phenylketonuria (PKU) 0.8 or 1in 12,000 births
ongenital Infections
Congenitd syphilis 5.0 or 1lin 2,000 births
Congenitd HIV infection 3.7 or lin 2,700 births
Congenitd rubdla syndrome 0.1 or 1in100,000  hirths
ither
Rh disease 7.1 or 1lin 1,400 births
Fetd dcohol syndrome 10.0 or 1in 1,000 births

Note: all numbers are based on the best avail abl e estimates, which underestimate the incidence of
many birth defects. Sources: March of Dimes Perinatal Data Center, 2000. Thisdataisfrom an
unpublished review of the literature and information from various state and regional birth defects
surveillance systems (California, lowa, Metropolitan Atlanta, New Y ork, and Texas).

©2001 March of Dimes Birth Defects Foundation. All rights reserved



2.2 Congenital Anomalies (Structural Birth Defects)

It has been shown that the exclusive use of birth certificate datais inadequate to document
incidence prevalence of congenitd anomalies (Watkins et d, 1996). Experiencein Indiana has
aso shown that birth certificate information on congenital anomalies does not agree well with
information on the medical record (Zollinger, 2000). However, birth certificate data are till the
only means used to identify the incidence of congenital anomaliesin Indiana In this study the
Indiana system is compared to systems in other states.

A directory of birth defects surveillance programs compiled by the State Services Branch of the
Divison of Birth Defects and Pediatric Genetics was published in the January / February 2000
issueof Teratology. Inthe sameissue, The Nationd Birth Defect Prevention Network (NBDPN)
presented a compilation of birth defects surveillance data from selected sates 1989-1996. By
consdering both the characteristics of the surveillance programs and the availability of data, four
dtates were chosen for a comparison study of congenital anomalies. In this section of the report,
[llinois, lowa, Wisconsin, and Georgia are compared to Indiana. The Georgia program was
selected because it is one of the oldest and most extengive surveillance systems in the county. It
is an active surveillance system using data from many different sources including hospitd

medica records, hospital department logs, hospital discharge index, and birth certificates. The
lowa system is also an active system based on asmilarly broad base of data sources. Unlike the
Georgia system, which covers only births to resdents of the Atlanta metropolitan areg, the lowa
sysem is statewide. 1llinois uses a combination of active and passve ascertainment. Casesare
identified and reported by hospital staff, but State health department abstractors go to hospitals to
abdract birth information. The Wisconsin system, like Indiana’ s, is passve. But unlike Indiana,
Wisconsin dso uses hospitaization and Medicaid cams files to document birth defects.

Figures 2.2 through 2.8, presented at the end of this section, show that Indiana has alower
reported incidence of most categories of congenita anomalies. It seems reasonable to assume
that these lower incidence rates are partly due to our lessintensive survelllance program. For
example, Figure 2.2 shows that Indiana had the lowest rate of chromosomal congenita
anomalies at 8.15 per 10,000 live births over the 1989 to 1995 period. The next-lowest rate
among the comparison stateswas in Illinois at 12.05 per 10,000. The comparable March of
Dimes estimate from Table 2.1 was 16.7. Of the seven classes of congenita anomaies presented
in Figures 2.2-2.8, Indiana had the lowest rate four times and was second lowest once. In the
case of Genitd/Urinary anomadlies (Figure 2.7), Indiana ranked third among the five states with
23.37 cases per 10,000 live births in the 1989-95 period. The two states with the most
comprehensive surveillance systems, Georgia and lowa, reported much higher rates (53.28 and

44.06 respectively).

Only in one dass of anomdies did Indianareport ardatively high rate. There were 35.47 cases
of Musculoskeletal/Integumental anomaies per 10,000 births in Indiana while the other sates
had rates ranging from 5.42 to 32.41 (Figure 2.8). One explanation for the high rate in Indiana
may be the way this class of anomalies was recorded. The Indiana birth certificate alows a
choice among 26 specific congenital anomaies, and eight of them arein this one category. The
reporting of birth defects could be sensitive to the classfication systlem used. The system used
on the Indiana birth certificate differed subgtantiadly from the common system used in the



NBDPN compilation for the other sates. In this class of anomdies, it was not clear that the
NBDPN system provided complete coverage. The eight Indiana anomdies included a category
for “other” anomaliesin this class while the NBDPN system did not. The March of Dimes
estimate for birth defects of “muscles and skeleton” was 76.9 per 10,000, much higher than
Indiana srate of 35.47. Of course, the March of Dimes estimate was for 2000 while the other
estimates were for 1989-1995.

The reporting of congenitd anomadiesis clearly imperfect. Thereisadso no good way to
distinguish red differencesin rates from differences in the comprehensiveness of the
surveillance programs. Figures 2.2 through 2.8 show that in most cases the rates are pogtively
correlated with the comprehensiveness of the systems.

Comparing specific individua anomalies should be clearer than comparing classes of anomaies
that may not have exactly the same definitions. Figures 2.9 through 2.13 show that Indiana had
the lowest rate among the five sysemsfor dl of these anomaiesin 1989-95. These figuresdso
show how Indiana s rates have changed from 1997 to 1999 dthough rates for the other states are
not available. In the case of anencephaus (Figure 2.9), the consstent downward trend in

Indiana s rate may bered. The March of Dimes 2000 estimate from Table 2.1 was 1.3 per
10,000, approximately the same asthe 1999 Indiana rate.

Although the compilation of adequate prevaence rates for Indianaiis clearly problemdtic, it may
gill be interesting to see how rates vary within the state. Nine birth defects were chosen to
andyze further: anencephay, spinabifida, cleft lip, cleft paate, and atresa/lstenoss, heart
defects, omphaocelle, other genita/urinary anomalies, and other nervous system anomdies (Van
Meter, nd). These birth defects were chosen because most have been shown to be multifactoriad
defects, meaning that environmenta factors can play arolein the cause of the defect. The god
isto identify areas of Indianathat are at an increased risk for having a child with a particular
defect and to attempit to identify potentia causes of the birth defect. By having more information
about potential causes and aress that are at an increased risk, the Indiana State Department of
Hedth can target these areas for prevention. Microcephay is another anomaly that can result
from environmentd factors; however, the numbers were too small to andyze.

Figure 2.14 shows the rates per 10,000 of al nine congenital anomalies over the 1994 to 1998
period. The highest rates are clearly not in the most urbanized aress. But there is no other
obvious pattern to the zip codes with the highest rates. Since these rates are so low (around 100
to 300 per 10,000 or 1% to 3%) a zip code would have to have afairly large number of cases
before datidicdly sgnificant differences from the statewide proportion could be observed even

if the absolute difference in rate was quite large. Further research should aggregate data over a
longer time period and focus on whether there are any attributes common to the high-rate areas.

Congenital anomdies are aleading cause of hospitaizations among children. Other sates
survelllance systems focus on hospitd data to supplement data on the birth certificate. Figures
2.15 and 2.16 give some idea of the extent and distribution of hospitdizations for congenita
anomdiesin Indiana. Figure 2.15 shows the proportion of the 4,082 such hospitaizationsin
1998 and 1999 in each of the seven categories reported in Figures 2.2 through 2.8. Circulatory
and respiratory anomdies lead to the most hospitdizations. It should be noted that each



hospitdization is classfied by its primary ICD9CM diagnosis code. These are only the
congenital anomaly codes (ICD9CM 740 to 759). It isvery possible that a child with a
congenitd anomaly could be hospitalized under some other primary diagnosis or thet the primary
congenital hospitaization diagnosis (say a congenita heart condition) might not be the child's
primary anomay (say Down Syndrome). Figure 2.16 shows the distribution of these same
hospitaizations within the state. Fully forty-four percent (44%) were a Riley Hospitd for
Children in Indiangpolis. Another twenty-four percent (24%) were at other hospitalsin the
greater Indiangpolisarea. This concentration of hospitdizations would make it easer to
implement a hospital-based surveillance system. It also shows that hospital services may be
poorly distributed to serve people outside the Indianapolis area.

2.3 Metabalic Birth Defects

Table 2.2: Metabolic Disorders per Genotypein Indiana 1995-1999

Rate per
Cases 1995-99 % of tota 10,000 births

Gdactosemia- DD 2 0.41%
Gdactosemia- DG 124 25.25%
Gdactosemia- GG 9 1.83%
Gdactosamia- LAD 1 0.20%
Gdactosemia- UNKNOWN 35 7.13%
Gdactosemia-DG 1 0.20%

172 35.02% 6.85
Hyperphenyldaninemia 2 0.41%
Hypothyroidism 155 31.57%
Hypothroidism - RHC 4 0.81%

159 32.38% 3.78
Maple Syrup Urine Disease 1 0.20% 0.24
Normal Hypothyroidism 2 0.41% 0.48
Phenylketonuria 34 6.92%
Phenylketonuria— RHC 1 0.20%

35 7.12% 0.83

Total births 1995-99: 420,514

Indiana has conducted screening for metabolic conditions since 1965. A * Genetics Confirmed
Pogtive Registry” (GCPR) has been implemented to document service ddivery to these children.
Over the 1995 to 1999 period, 491 children were born who were entered into the GCPR. Thirty-
five of them were diagnosed with phenylketonuria (PKU) making the rate of PKU in Indiana

0.83 per 10,000. This compares with the rate of 0.8 found by the March of Dimes (see Table
2.1). Other metabolic disorders, primarily gaactosemia and hypothyroidism, had arate of 10.84
per 10,000 in Indiana. The full listing of metabolic disordersis shown in Teble 2.2.



2.4 Screening for Hearing and Exposure to Controlled Substances

Data for the second half of 2000 were available for the hearing screening programs. About
ninety-seven percent (97%) of babies born in Indiana over this period were documented as being
screened for hearing loss. Of those screened, 12.7 percent (4,268 children) did not pass either an
initil or afollow-up screen. Of those not passing the screening, 19.2 percent (19.2%) were
referred for services. The Nationa Hedlth Interview Survey reports a 1.26 percent (1.26%) rate
of hearing imparment in persons less than 18 years old.

2.4.1 Prenatal Exposureto Controlled Substances. M econium Screening

Much of the materid in this section is taken from the Meconium Screening Report prepared by
ISDH pursuant to Indianalegidation PL 260-1997 and PL 273-1999 to report on results for the
2000 calendar year. The 1997 legidation established the following criteria for meconium
creening:

* Theinfant’ sweight isless than 2,500 grams;
* The infant’ s head is smaller than the third percentile for the infant’ s gestationd age; and
* Thereis no medical explanation for the above conditions.

In 1999, new legidation authorized the ISDH to establish new (additiona) criteriafor expanded
mandatory (funded) meconium screening and required the preparation of reports on the results of
the screening program. During the second half of 2000 (beginning in July) screening was aso
required and funded if any one of the following was present:

* Materna current or past drug use

* No or inconsistent prenatal care

* |nfant shows Sgns/symptoms suggestive of drug effectswithdrawal
* Unexplained abruptio placentae

More recently, the screening requirements have again been changed to include infants where any
two of the above are present. Voluntary meconium screening is aso provided, but it is not
funded by the state.

During 2000, 2282 infants received meconium screens, but less than haf (1070) were required
(and funded) by the state. The expansion of the criteria had a greet effect on the number of
screens. During the January to June period between 100 and 127 infants per month were
screened. During August to December, between 224 and 304 were screened per month. The
number of screens funded by the state went from about 20 per month in the first part of the year
to about 170 per month during August to December.

Of the infants meeting the sdection criteria, nineteen percent (19%) were presumptively postive.
Among the other infants tested, fifteen percent (15%) were presumptively postive. There have
been concerns about the number of false negative resuts and cutoff scores for the laboratory test
have been revised. Under the new methodology, the number of postive tests for cocaineis
increasing. During 2000, of the 205 infants testing positive in required (funded) screening, 125
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(61%0) tested positive for cannabinoids (marijuand), 81 (40%) for cocaine, 18 (9%) for opiates
(heroin, morphine, codeine), and none for phencyclidine (PCP). About 19 (9%) were positive
for more than one drug. The breakdown by type of drug among al 389 infants who tested
positive was

Totd pogtive screens 389 17% Of dl screens

Cannabinoids (marijuana) 227 58% Of posgtive screens
Cocaine 160 41% Of pogtive screens
Opiates (heroin, morphine, codeine) 32 8%  Of pogitive screens
Phencyclidine (PCP) 0 0%  Of postive screens
Multiple drugs 31 8%  Of pogtive screens

Avallable hospitd reports indicated that 312 cases were referred for officia follow-up. Among
these 149 cases were referred to child protective services, 71 to First Steps, and 92 mothers were
referred to treatment. These referra Satigtics came from individua hospita reports, while the
other datain this section are from the screening laboratory. Of the 389 positive screens, only
twenty-four percent (24%) of mothers were referred for treatment, and only seventeen percent
(17%) of infants were referred to First Steps.

Hospita reporting and compliance with the meconium-screening program isamajor concern.
Only about sixty-five percent (65%) of Indiana hospitals participated in 2000. While the
meconium:- screening program is important and has been growing, it is not yet comprehensive
and does not, apparently, provide adequate referra to services.

2.5 Prevdence of Developmentd Disabilities

There is no sysematic screening for developmenta disabilities in children in Indiana
Applicantsto the “First Steps’ program administered by the Indiana Families and Socia
Services Agency (FSSA) can qudlify if they are certified as having one delay of twenty percent
(20%) in one developmenta domain or two (or more) delays of ten percent (10%) each.
Children can dso qudify based on having particular medica diagnoses or being “at risk” dueto
aspecified list of exposures and/or conditions. Asof January 1, 2001, 5,667 children qudified
on the basis of having specific developmenta delays (in totd, 7,879 qudified). The
developmentaly delayed children represented 3.38 percent of dl children 2 and 3 years of agein
the state (U.S. Census, 2000). This number is alower bound estimate for prevaence sinceit is
likely that some children who would qudify have not gpplied. In fact, outreach effortsin the
First Steps Program have been rapidly increasing participation in recent years. Asof January 1,
1999, developmentally delayed applicants totaled 3,797. That increased to 4,757 on January 1,
2000, and to 5,667 as of thefirst of 2001.

The lower bound prevaence rate for developmenta disabilities of 3.38 percent would trandate to
an annud incidence rate of 1.69 because prevaence is estimated for the population of two and
three year olds. To put this pattern in context, the 2001 per 10,000 is about are estimated to be
haf of the rate for dl nine congenital anomdies traced on the map summarized in Figure 2.14.
2.6 Conclusons
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It is difficult to assess the true incidence of birth defects in Indiana because of limitationsin the
survelllance systems. The rates of congenita anomdies (structurd birth defects) are lower than
in other states at least partly because of aless comprehensve screening process. Some
anomalies may not be readily apparent a the time of birth so that linked claims data and records
of other hospitalizations become necessary. Also, the Indiana processis “passive’ in that it
accepts data generated beyond its control without direct verification. A more “active’ sysemis
preferable where employees of the department are directly involved in collecting and verifying
the data.

The screening process for some metabolic disordersis more active and comprehensive. It
involves verifying that services and follow-up eva uations were provided to children who screen
onto the Genetics Confirmed Positive Registry. This system has recently been expanded to test
for more types of disorders, but covers reatively few children (about 100 per year come onto the

regisry).

Conversdly, screenings for hearing disorders and exposure to drugs (as detected in a meconium
screening) seem to be much less developed. There seem to be some problems with hospital
reporting in relationship to both the hearing disorders and meconium screenings.
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Figure 2.2:
Chromosomal Congenital Anomalies Per 10,000 Live Births

Georgia lllinois Indiana lowa Wisconsin
01996 14.2 11.64 9.02 12.97 14.87
1989-1995 15.65 12.05 8.15 14.46 14.65
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Figure 2.3:

Circulatory/Respiratory Anomalies Per 10,000 Live Births
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Figure 2.4:
Central Nervous System Anomalies Per 10,000 Live Births

Georgia Illinois Indiana lowa Wisconsin
0 1996 30.07 18.71 16.23 27.05 18.05
1989-1995 24.62 17.4 14.05 27.52 20.96




Figure 2.5:
Cranial/Facial Anomalies Per 10,000 Live Births

Georgia lllinois Indiana lowa Wisconsin
@ 1996 28.84 12.75 23.93 21.7 44,12
1989-1995 24.74 12.23 19.96 30.78 46.47




Figure 2.6:
Gastrointestinal Tract Anomalies Per 10,000 Live Births

Georgia lllinois Indiana lowa Wisconsin
01996 23.12 6.53 9.26 27.03 8.31
1989-1995 20.78 13.34 6.45 20.37 9.17




Figure 2.7:
Genital/Urinary Anomalies Per 10,000 Live Births

Georgia lllinois Indiana lowa Wisconsin
01996 62.34 26.36 30.06 46.07 18.95
1989-1995 53.28 22.48 23.37 44.06 13.82




Figure 2.8:
Musculoskeletal/Integumental Anomalies Per 10,000 Live Births

Georgia lllinois Indiana lowa Wisconsin
01996 23.09 6.65 35.60 23.91 39.26
1989-1995 18.09 5.42 35.47 19.3 32.41




Figure 2.9: Anencephalus Rate Per 10,000 Births

0 1999 1998 1997 1996 1989-95
O |ndiana 1.36 1.6 1.8 1.92 1.67
Georgia 2.2 2.17
O |llinois 2.33 1.76
O lowa 5.09 3.2
Wisconsin 2.07 2.02




Figure 2.10: Diaphramatic Hernia Rate Per 10,000 Births

1999 1998 1997 1996 1989-95
O Indiana 1.36 2.28 1.92 1.32 1.43
Georgia 2.69 2.39
O |llinois 2.22 2.49
O lowa 2.95 2.05
Wisconsin 2.52 3.29




Figure 2.11: Down Syndrome Rate Per 10,000 Births

1999 1998 1997 1996 1989-95
O Indiana 4.76 6.84 4.92 3.85 5.24
Georgia 12.71 10.97
O |llinois 9.55 9.13
O lowa 12.05 10.52
Wisconsin 11.84 11.72




Figure 2.12: Microcephalus Rate Per 10,000 Births

1999 1998 1997 1996 1989-95
O |ndiana 0.79 0.91 0.36 0.96 0.83
Georgia 8.8 5.47
O lllinois 3.85 2.79
O lowa 5.36 5.87
Wisconsin 2.07 3.49




Figure 2.13: Omphalocele / Gastroschisis Rate Per 10,000 Births

1999 1998 1997 1996 1989-95
O |ndiana 3.52 5.01 3.12 3.85 2.98
Georgia 3.42 51
O lowa 2.41 5.05
O wisconsin 5.77 5.04




Figure 2.15: Hospitalizationsin 1998 and 1999 for Congenital Anomalies
(4082 Total)
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Figure 2.16: Hospitalizationsin 1998 and 1999 for Congenital Anomalies
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3.0 SERVICE PROVISION AND GEOGRAPHIC DISTRIBUTION

The availability of genetic services, particularly in rurd aress, is an emerging issue that will
confront the citizens of Indiana during the coming decade. The force driving Indiand s need to
fully explore the avalability of genetic servicesis due in part to an increased recognition of the
prevalence of genetic disorders through state mandated pre-natal and early childhood screening
programs. Likewise, the rapidly increasing number of government and privately funded research
programs has exposed the limits of service providers expertise in treating the complex issues
associated with genetic disorders (Khoury & Burke, 2000). It therefore followsthat a
comprehensive understanding of the availability and strength of Indiana s genetic-related service
providersis not only needed but aso essentid (for the state) in formulating along-term strategy
to equitably distribute financid resources and effectively combat the risng number of reported
genetic disorders.

Indiana has alargely metropolitan populace (64% urban, 36% rurd) that is fill experiencing
gregter growth in the urban areas with rura inhabitants rel ocating to the more centralized “big
city” setting. The hedlth care system in Indiana gppears to mirror the demographics of the
population, with the more refined and specidty hedth care services offered in the larger
metropolitan areas with the rural areas limited to the basic hedlth care providers.

Although other agencies have produced insghtful studies and conclusions regarding particular
components of Indiana s genetic hedth care system, little research has been undertaken to
comprehengvely andlyze the present genetic hedlth care services in terms of its relevance to
known prevaence rates, assessment of Statewide genetic medica professionas, genetic service
providers, network of provider ingtitutions, and underserved/over served arees.

It is therefore the scope of this section to examine, andyze, and determine the availability and
digtribution of Indiana s genetic service providersin terms of amodified Council of Regiond
Networks for Genetic Services (CORN) assessment protocol. 1n addition, several geographic
mapping techniques are employed to highlight the ditribution of services providers across the
state.

3.1 Methodology

Various methodol ogies are commonly employed to ascertain the strength of hedlth service
providersin a particular county or given population. Some of the more common include the
Health Manpower Shortage Area (HPSA) or the Medically Underserved Populations (MUP)
method. Though either of these would be sufficient to address the genetic services in the Sate of
Indiana, the Council of Regional Networks for Genetic Services (CORN) has specified particular
criteria needed to assess a state' s genetic services and ultimately evaluate a particular state plan.
This particular component of the needs assessment will address the availability of the community
services with the CORN evaduation criteriaas aguideline for andysis.

Specificdly, the community assessment examines Indiana s genetic sarvices in terms of the
digtribution of hedth care professonas, developmenta services providers, licensed physicians,
and genetic services offered by private/publicly funded genetic clinics throughout the state. Data



collection for the community assessment piece was conducted over a two-month period from
persond interviews and various data sets provided by the Indiana State Department of Hedlth
and the Family and Social Service Administration. In some cases, the sources produced
inconsistent numbers. When inconsistencies occurred, the persond interview data were utilized
as the most current interpretation of service avallaility.

To assesstheinfragtructure of Indiand s genetic-related clinics, asmple data collection
instrument (Figure 3.1) was desgned usng CORN'’s “Guiddines for Genetic Needs Assessment
(GCGY)” (See Appendix C) as a basdine and then further ssgmented into four sub-categories
which include genetic services offered at the clinic Ste, the number of genetic-related taff
employed or contracted out by a particular genetic service network, the type of educationa
activities offered across the state, and the types of population screenings offered at a particular
clinic. Each of theingruments sub- categories was based on GCGS criteria and definitions (See
Appendix C: GCGS, page 18).

Contact was made with each of the core (“planet”) genetic service stes by phone and interviews
were conducted with a“knowledgesble’ representative(s) of that particular inditution. The term
planet is used through this section of the report to designate a core location. Contact was
initiated only with those indtitutions that met the CORN GCGS criteria, and subsequently were
listed in the “ Genetic Service Providers-Yelow Pages” Any information about a* satellite”
location was acquired through the planet location. Tables 3.1, 3.2, & 3.3 show the compilation
of the services offered, number and type of genetic staff by location, educationd activities
offered by region, and type of screenings offered a each of the clinics.

To better understand the dynamics of the genetic clinics and service coverage capability within
the state, two maps were plotted, designating each of the networks with aunique color. The
planet clinic was digolayed with alarge square and their satdllite clinic(s) with acircle. Figures
3.2 & 3.3 show the networks superimposed on a map of the rates of congenita anomaies (from
Figure 2.14). Thisanalyss dlows a genera impresson of how the location of service Sites
relates to areas of need. These genetic services networks and their staffing are discussed in detall
in Sections 3.5 and 3.6.

To understand the distribution of other health service providers across the Sate, data sets

provided by the Indiana State Family and Socia Service administration (FSSA) were prepared

for geogragphica andyssin the Arcview GIS (V 3.2) software package. The data set comprised
over 3,400 cases of service providersthat are routinely tracked by FSSA and categorized as those
who provide services for developmentally delayed, speech delayed, or counseling services. The
count of providers by category isshown in Table 3.4. Because of the large range of professons
(N=38), they were condensed into 12 (N=12) similar sub-classfications for clarity and ease of
andyss.

These 12 sub-dasgfications (shown in Table 3.5) are as follows. Speech and Hearing [Speech
and Hearing Thergpists], Alternative Thergpy [Massage Therapists], Developmenta Services
[Developmentd /Educational Associate, Developmenta Assistant, Devel opmenta/ Educationd
Specidigt], Trangportation [Ambulance, Bus, Common and Non-Common Transports|, Medica
Physicians [other than those located in Table 3.6, i.e. ENT, Surgeon, etc.], Language Interpreters,
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Nurses [Licensed Practical Nurses (LPN), Registered Nurses (RN)], Allied Service Providers
[Physicd Thergpists (PT), Occupational Thergpists (OT), OT Assgants, PT Assigtants,
Rehabilitation Services], Counsding Services [Marriage and Family, Psychiatrist, Psychologist,
Socid Worker-MSW], Regigtered Dietician with a specidty in genetics, Service Coordination
[Service Coordinator, Service Coordination Associate], and vison specidigts. The distribution
of these servicesis discussed in Section 3.4.

Also important to understanding Indiana s genetic needs is the digtribution of physicians (who
may encounter a genetic-related case) throughout various regions of the state. Based on the
GCGS, datafor the number of physicians with the following specidties were indexed usng a
frequency table by the number in each county. Each county was further classified, based onthe
Indiana State Census information, as either rurd or metropolitan (See Table 3.6). The
digtribution of physiciansis discussed in Section 3.3.

3.2 Population and Demogr aphics

The need for genetic services directly coincides with population growth and demographic

projections for Indianaand will ultimately affect how accessible services will be for genetic

disorders. Geographically Indianaranks 381" in size (area) and is one of the top twenty in
population in the U.S,, with atota of 5, 900,000. Projectionsfor Indianaindicate growth

through the year 2020. Indiana currently ranks as the 28th fastest growing state in the nation

snce 1990. However, Indiand s share of the nation’s population continues to decline, from 2.56
percent (2.56%) in 1970, to 2.42 percent (2.42%) in 1980, to 2.23 percent (2.23%) in 1990 and to
2.18 percent (2.18%) in 1999.

In each year since 1990, Indiana has seen net in-migraion. With more persons moving into the
date than moving out, this pattern represents asignificant reversd of the out-migration
experienced in the 1980s. This recent in-migration, combined with natural increase, has resulted
in relatively rapid population growth for the state of Indianain the 1990s. Of the net population
increase of 399,000 persons since the 1990 census, about seventy-three percent (73%) were the
result of more births than desths and about twenty-seven percent (27%) due to net in-migration.

Of the 92 counties in Indiana, the ten largest in context of population are: Allen, Elkhart,
Hamilton, Lake, Madison, Marion, Porter, St. Joseph, Tippecanoe, and Vanderbugh. Elkhart,
Hamilton, Johnson, Madison, and Vanderbugh counties are al expected to see substantia
increases in population by the year 2020. Counties projected to decline in population include
Ddaware, Grant, and Vigo.

3.3 Primary Care Physicians

Primary Care Physicians are essentid as a primary point of entry for families and patients with
birth defects and genetic conditions. The primary care physician offer consultation and referra
to appropriate services to their clientde. The distribution of primary care physicians by county
(Table 3.6) indicates that dmost ninety percent (90%) of the physicians (Family, Internd,
Generd Practitioner, OB/GY N, and Pediatrics) practice and live in metropolitan aress, with
amog hdf of the physcianslocated in the five largest cities of Evansville, Ft. Wayne, Gary,
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Indiangpoalis, and South Bend. Slightly more than ten percent (10%) practicein the rura areas
that comprise atotd of fifty-five counties. Arguably, amgority of the population livesin these
five large population centers. Individuals requiring servicesthat live in therural areasare at a
clear disadvantage in that they may have to travel up to two hours to reach alarge population
center.

Individuas residing in the southeastern portion of the state are particularly disadvantaged, as
they are required to travel up to an hour (60 miles) to reach a population center large enough to
support avariety of primary care services. In many of the counties, such as Ohio and
Switzerland, there are no reported Pediatric, OB/GY N, or Interna physicians practicing or the
county. The resdentsin these areas have little choice but to seek primary care servicesin Ohio,
Kentucky, or trave to Jeffersonville.

Other counties that are underserved with primary care physicians include Ohio, Spencer, and
Union, with only one physician reported in the county. 1n some cases the single physician
servicing rura countiesin Indianaiis a non-board certified general practitioner. Sixty percent
(60%) of the rurd counties have fewer than 10 licensed physicians practicing in their county at
any giventime. Of the remaining 20 larger counties designated as rurd, only three have more
than 20 physdans. The maximum among any rura county (asin Marshal county) has 30
physicians. The arearemains inadequately served with disproportionate numbers of physicians
practicing in family medicine (20), three (3) pediatricians, and only one OB/GY N.

Of concern are the rurdl counties and particularly smaller ones that require more than one (1)
hour travel time to a county that is larger and/or has access to necessary resources.

These counties have inadequate primary care resources where genetic screening might occur.
Other regions of concerns include the area south of St. Joseph County and north of the
Indiangpolis Metropolitan Statistical Area(MSA) and the region south of Indianapolis and
northeast of the Evansville MSA where thereis a ggp in number of service providers that can
provide primary care without resdents having to travel up to 60 minutes for services.

3.4 Developmental Services

Theinfragtructure for trestment and guidance in daily living skills for individuas who suffer

from genetic conditions are derived from developmenta service providers. Theseinclude
specidties such as physical thergpists, occupationa therapists, and psychiatric services. To
ascertain the availability of such servicesin the various regions of the state, GI'S plots were used
to better understand the availability of providers throughout the state. Some of the findings
confirm the understaffing of servicesin therurd regions of the Seate.

The use of Audiologist and Speech Specidigsis by far the most widdly utilized service by
developmentaly chalenged children (See Figure 3.4). With over 900 unique providersin the
date, there isaclear distribution pattern with the greastest number of speciaist located in and
around the Indiangpolis metropolitan area, with the Hamilton county area having the second
largest number of service providers. Areasthat rank just below the Indiangpolis areaiin
relaionship to the number of providersinclude Ft. Wayne and Delaware County, where Ball
State University islocated.



Many of the larger cities average between six to ten providers per zip code, with rura counties
having only one to two providers per county. Many of the smaller rura counties do not have any
reported service providers with in the speech and hearing specidty thus requiring travel to a
different county for services.

In particular, resdents in Warren, Fountain, Benton, and Montgomery counties travel up to sixty
milesto obtain sarvicesin either Tippecanoe or Indiangpolis. Equaly problematic are those who
reside southwest of Indiangpolisin Owen, Sullivan, Clay, Putnam, and Davies county where a
total of seven speech specidigs service dl five counties. Thetriad of counties to the southees!,
Dearborn, Ohio, and Switzerland, have no providers and the residents must travel the distance of
two counties to receive services. Within the northeastern counties a medium-szed city is
Stuated within sixty miles; however, speech and hearing services are unavailable.

Similar to the patterns identified for speech and hearing services, the Counsdlors, Psychiatric,
and Psychologica Services (Figure 3.5) are located in the central metropolitan areas, with
resdentsin the rurd counties traveling up to sixty milesfor services. Theterm “Counsdors’ is
defined by the CORN guidelines as a“hedth professond with aMaster’s degreewho is
academically and dlinicaly prepared to provide genetic counsdling services to individuas and
families seeking counsding information about the occurrence, or risk of recurrence, of a genetic
condition or birth defect” (Appendix C, page 23). The same pattern is present for alimited
number of servicesin thetriad of countiesto the southeast (Dearborn, Ohio, and Switzerland)
where no counsdlors are located. Residents must travel across as many as two counties for
sarvices. Other areas of concern include the centra-western portion of the state in Warren and
surrounding counties where travel to Tippecanoe is required for services. Counseling service
providers are located in largely metropolitan aress, often leaving many of the smaler counties
underserved. There are definitive underserved areas to the north of Ft. Wayne and in the
southeast region, where the only care center isin Jeffersonville or at the Univeraty of Louisville,

The patterns of Developmental Service Providers and Service Coordinators (Figure 3.6) are
digtributed smilarly as other resources with larger metropolitan areas containing the mgority of
sarvice providers. The Developmental Service Providers and Service Coordinators are
contracted for by the state and responsible for developmenta assessments, service coordination,
and case management. In the case of service coordinators, the professionals travel to each family
to develop sarvice plans. Thus, athough the coordinators are not physically located in each
county, the service is ddivered individudly to each family.

Physical Therapigts (Figure 3.7) that serve children with developmenta problems are clearly
concentrated around the Gary and Indiangpoalis region with a disproportionate number located in
the IU/Clarian ZIP code. Other areas that have substantial numbers include the southeast area
around Jeffersonville. Medium-sized cities in the sate, such as Lafayette and Crawfordsville,
have a least one PT who works with developmentaly chalenged children. But on the whole, it
is clear that those who live in the rurdl areas mugt travel at least through one county and perhaps
two to seek services.



Specidtiesin Allied Medicine Providers and Nurses (Figure 3.8) who work with
developmentdly delayed children comprise a limited number of providersin the state and are
concentrated primarily in the mgor or secondary metropolitan areas. Onefinding that is not
surprisng is the use of trangportation by individuas seeking developmenta services. Those
counties that have greater proportiond use of trangportation are rura counties with limited
number of primary care physicians (distribution not shown). Interpretation services, primarily
for Spanish interpreters, have greeter utilization and availability in larger metropolitan areas and
littleif any usein the rurd areas of the sate which is possbly areflection of availability
(digribution not shown).

Areas such as Eye/Vision, Digtary, Medicd Specidigts, and Alternative Medical Specidlties,
have inadequate data available to draw qudified conclusions with respect to any particular
region or area.

3.5 Genetic Clinics and Networks

The nucdleus for genetic services (in the gate) isthe individua genetic service network and its
providers. Using the data from the telephone cdls to the various genetic service providers and
plotting the information with GIS, it is easy to ascertain areas that are adequately covered and
those that may be underserved.

Without question, the largest network that serves the most people is the network of Indiana
Universty and Clarian (primarily Riley Hospita for Children) (1U/Clarian). The network
(shown in Fgure 3.3) isfinancidly supported through state grants, federd funding, and private
donations. It serveslarge population centers of South Bend in &. Joseph county (north) and
Evansvilleand Vanderburgh county (south), while serving the smadler population centersin
Vigo, Monroe, and Jefferson counties. Services are dso provided at the Indiana University
Prenatal Diagnostic Center located in Terre Haute. They offer the greatest number of support
sarvices in the state with ateam of service providers that travel to each of the four satdllite Stes.
On g&ff arefive (5) clinica geneticigts, two (2) cytogenetidts, two (2) bio-geneticigts, 13
cytogenetic technologigts, eight (8) genetic counsdors, and one (1) diet specidist. Asone of the
ten largest hospitalsin the U.S. and the largest hospital in Indiana, they are able to combine
resources from the Indiana University School of Medicine and other areas of the hospital to
provide the most complete network in the state.

Other networks located in the Marion County area (see Figures 3.2 and 3.3) include the Center
for Prenatal Diagnosis (CFPD), St Vincent's Hospital, Community Hospita, and the smallest in
the ate, the Indiana Center for Prenatal Diagnosis (ICFPD), which provides fertility servicesto
clientdle who have private insurance coverage or are self paying. Only CFPD has satellite
offices (located in Lafayette and Evansville). All three appear to be medium to smdl genetic
clinics serving the population base in centra Indiana (with the exception of Evansville). Staffing
islimited to no more than one (1) Ph.D. geneticist, afew cytogenetic technologists and
OB/GYN'’s.

The Aegis network is a privatdly funded/not-for-profit clinic based in Monroe county (shown in
Figure 3.2). They have two satellite Stes and are located in Linton and Bedford. The gaff is



limited to one (1) genetics counsdlor, one (1) OB/GY N, and one (1) diet specidist. Services
include dl sx of the CORN standard services, and they offer folic acid and teratogenetic
education activities. Aswell, both prenata and family screenings are offered a dl three Stes,
but they do not have any of the cytogenetic, biologica, or molecular laboratory services on-Site.

Geographicdly, the Clarksville network (shown in Figure 3.2) has two satellite Steslocated in
Jeffersonville and Corydon. A third will be in Peoli and is projected to be operationd in
November, 2001. The gtaff supporting this network originates from the University of Louisville
and is able to provide a substantial number of services through their planet and satdllite Sites.
Included in their services are three (3) clinica geneticist, and two (2) genetic counsglors. They
offer dl six areas of the CORN recommended services and provide folic acid and teratogenetic
education services. All screening and labs are outsourced to the University of Louisville.

The Gary Network has three satellite sites located in Lake County, Laporte, and South Bend
(shownin Figure 3.2). On gaff are one (1) clinica geneticigs, one (1) Ph.D. Cyto-Genetici,
and one (1) cytogenetic technician. Obstetrician, Gynecologist, and/or Perinatologist needs are
outsourced to various hospitalsin the city and in the greater Chicago region or by the respective
sarvice in the location; however, it is not supported by the network. Gary offersfolic acid and
teratogenetic education, has an on-Ste cytogenetics laboratory services, and offers prenata and
newborn screenings.

The network serving the northeast portion of the state is anchored in Ft. Wayne and has two
satellite offices, onein St. Joseph and one in Delaware County. Ther strength is clearly the
seven (7) nurses that have a specidty in genetics coupled with one (1) genetics counselor, one
(1) dinica geneticigt/cytogeneticist, and one (1) OB/GYN. In the Fort Wayne network all the
educationa servicesidentified by CORN are offered, and they have onste cytogenetics
laboratory services.

A smadl network located in the south-western portion of the state is St. Mary’s Regiona Genetic
Services Center located in Evansville. The gaff islimited to one (1) genetics counsdor provided
by Indiana University Medica Genetics, one (1) OB/GYN Perinatologist, one (1) genetics
counsdlor, and two (2) diet specidist available on a consultative basis from St. Mary’ s Hospital.
The OB/GY N Perinatologist and genetics counsglor provide services at the Center for Prenatal
Diagnodis Evansville dinic.

3.6 Genetics Staff

When gtaff is plotted by service network, it is clear that most of the areas in the state have access
to clinical geneticigts, genetic counsdors, and OB/GYN'’s (See Figures 3.9, 3.10, & 3.11). All of
the networks have at least one clinica geneticist in the planet and satellite Ste(s). The largest
provider is the lU/Clarian network that serves most of the mgjor metropolitan areas of the State.
However, there are regions that appear to be underserved and require at least one to two hours
travel time to reach care (See Figure 3.9). Theseinclude two areas 1) the north-central portion of
the state and 2) the southeastern region extending to the Ohio border. Oddly enough, Monroe
County is an over-served area, with access to Six (6) geneticists in an area with less than 60, 000
population.



The digtribution for genetic counsdors (Figure 3.10) mirrorsthat of the dlinica geneticids, with
greater number of counsdlors available in the five larger metropolitan areas. Subsequently,
resdentsin the smdler areas and rura locations trave thirty (30) minutes to one (1) hour for
sarvices. However, the north centra and the southeastern part of the Sate are understaffed. The
genetic specidist OB/GY N gaff is distributed in many of the same locations. Exceptionsto the
distribution pattern are Gary and the CFDP network, where no OB/GY N staff is reported (See
Figure 3.11). However, Gary and the CFDP networks outsource the OB/GY N services.

Specidties, such as dieticians and cytogeneticists, are sporadicaly distributed throughout the
gate with only one network covering a specidty leaving the remaining portion of the Sate
undersarved. In relationship to cytogeneticigts, only 1U/Clarian and Community Hospitals report
having such professonas on staff.

3.7 Educational Programs

Educationd activities (Table 3.3) aimed toward medica practice clientele are reedily availablein
most networks including the primary and the satellite or outreach sites. The educationa
programs include folic acid and teratogenetic issues. Some networks and their satdllite Stes
provide vauable clinica experience for those undergoing medica education training and
therefore facilitate the education of future practitioners.

A crucid resource available to existing practitionersis an education program entitled “ Genetics
and Your Practice” The program is directed toward the medica community in the state of
Indiana and was established in 1999 by the Indiana State Department of Hedlth. The curriculum
is offered to physicians, hedth care agencies, and auxiliary medica personnd. When the
program originated, a geneticist and genetic counselors traveled throughout the state providing
materia and educeation in relationship to genetic issuesand care. Currently the education
program is available upon request.

3.8 Conclusions

Severd patterns can be observed when mapping the service ddivery structure of the Sate.
Mapping the prevalence rates of various chromosoma anomalies verified thet the heaviest
concentrations of some problems with high rates were not in the urban areas (See Section 2,
FHgure 2.14). Figures 3.2 and 3.3 superimpose existing networks on the prevalence data
illustrating some high prevaence rates in areas distant from core services. A highrateina
sparsaly settled area does not necessarily trandate into adequate raw numbers of clientsto
support awide array of services. Nonetheless, the coverage available to some areas of the state
does gppear to present access challenges and results in lengthy traveling distances to obtain
necessary services. The observed patterns can best be summarized asfollows:

* 1t can be argued that primary services are limited in the rura counties.

* Resources are shared between the smaller counties and the mid size counties.

* Many rurd areas are margindized with lack of some types of service providers.

* Educationd activities are the Sate’' s strong point, as most sites offer the required services.
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* Saffing is somewhat inconsstently spread across the state, with the Indianapolis area
gpproaching the gods and expectationsidentified in the CORN standards.

* A cost-benefit sudy may be necessary to determine the most effective and efficient model
to organize and improve access in more remote aress of the Sate.

* |ncentive programs may be necessary to attract new genetics counsglors to the state and to
enhance more equitable distribution of their services.

* A crucid resource available to existing practitioners is the education program “ Genetics
and Your Practice.” This resource may need broader marketing to increase knowledge of its
availahility.
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TABLES




Geographical Location:

Table 3.1: Services Offered by L ocation and Networ k

NORTH Type of Clinic: Primary or Satellite/Outreach Clinic Site & the Services Offered areindicated by [
Satellite/ Genetic Genetics

Network Clinic Primary | Outreach Evaluation Prenatal Cytogenetic Ultrasound | Management Of Pre- Testing for
Name/ Name/ Clinic Clinic & Diagnosis & Analysis High Risk Conceptual Inherited
L ocation L ocation Site Site Counseling Counseling Pregnancies Counseling Cancers
Gay Gay 0 0 0 0 0 0 0
Ft. Wayne Ft. Wayne 0 O 0 0 0 U U U
Ft. Wayne South Bend 0 0 O 0 O O O 0
I/ South Bend
Clarian/ 0 a a 0 a a a 0
Riley
Gay South Bend 0 O O O O 0
Gay Lake County 0 0 0 0 0 0
Gay Laporte 0 U U O O 0




Geographical Location:

Table 3.1: Services Offered by L ocation and Network (Continued)

CENTRAL Type of Clinic: Primary or Satellite/Outreach Clinic Site & the Services Offered are indicated by [
Network Clinic Name/ Satellite/ Genetic Genetics
Name/ L ocation Primary | Outreach Evaluation Prenatal Cytogenetic | Ultrasound | Management Of Pre- Testing for
L ocation Clinic Clinic & Diagnosis & Analysis High Risk Conceptual Inherited
Site Site Counsdling Counseling Pregnancies Counsdling Cancers
St. Vincent's/ Indianapolis 0 O 0 O 0 0 0
Indianapolis
Center for Indianapolis
Prenatal 0 O 0 O O O
Diagnosis/
Indianapolis
I/ Indianapolis
Clarian/ a a 0 0 a a a 0
Riley
Center for Lafayette
Prenatal 0 O 0 0 0 0
Diagnosis/
Indianapolis
Ft. Wayne Muncie 0 O 0 0 O O O 0
Community Indianapolis
Hospitals/ g a 0 0 a a a 0
Indianapolis
Indiana Center Indianapolis
for Prenatal 0 O 0 0 0 O
Diagnosis/

Indianapolis




Geographical Location:

Table 3.1: Services Offered by L ocation and Network (Continued)

SOUTH Type of Clinic: Primary or Satellite/Outreach Clinic Site & the Services Offered areindicated by [
- . Satellite/ Genetic Genetics Testing
Network Clinic Primary . Prenatal . Pre-
Name/ Name/ Clinic OgtlFef“‘Ch Eval;anon Diagnosis & Cfsglm;gc Ultrasound Ma:ggﬁrg@;Of Conceptual | hfor.t od
L ocation L ocation Site nic : Counseling y 'gn RIS Counseling nher
Site Counseling Pregnancies Cancers
Aegis/ .
Bloomington Bloomington 0 0 0 0 0 0 0 O
I/ .
Bloonington
Clarian/ %Oospi?alo 0 0 0
Riley
Center for Prenatal
Diagnosis/ Evansville 0 0 0 0 0
Indianapolis
IU/ClariarVRiley Terre Haute 0 0 0 0 0 0 0 0
IU/ClariarVRiley Evansville 0 0 0 0 0 0 0 0
IU/Clarian/Riley Madison 0 0 0 0 0 0 0 O
Aegis/
Bloomington Bedford . : . . . . . .
Aegis/ .
Bloomington Linton . . . - . . . .
Clarksville Clarksville 0 0 0 0 0 0 0 0
Clarksville Corydon 0 0 0
Clarksville Jeffersonville 0 0 0 0
St,. Mary's
Regional Genetic Evansville 0 0 0 0 0 0
Services Center
St,. Mary's C;n te;tf;r
Regional Genetic Dire?]o 'y 0 0 0 0 0 0
Services Center agnosi
Evansville




Table 3.2: Genetic Specialty Staff in the State of Indiana by Network and L ocation

Personnd from the Primary Clinic of the Network staffing the Satellite/Outreach Sites, i.e., Shared Resources indicated by *

Geographic LOCATION/ Clinical Ph.D. Genetic Cyto Bio- Cytogenetic | Genetic | Adv Nurse OB/GYN/ | Diet
L ocation: Primary Clinic =P Geneticist | Geneticist | Counselor Geneticist | Geneticist | Technician | Nurse Practitioner | Peri- Specialist
NORTH natologist
Satellite/Outreach
Clinic=S
Gary Gary/P 1 0 0 1 0 1 0 0 0 0
Ft. Wayne Ft. Wayne/P 1 0 1 1 0 7 0 1 0 0
Ft. Wayne South Bend/S 1* 0 1* 1* 0 7 0 1* 0 0
Gary South Bend/S 1* 0 0 0 0 0 0 0 0 0
Gary L ake County/S 1* 0 0 0 0 0 0 0 1 0
Gary Laporte/S 1* 0 0 0 0 0 0 0 0 0
IU/Clarian/Riley |  South Bend/S 3* 0 5* 2* 2* 13+ 0 0 1* 0




Table 3.2: Genetic Specialty Staff in the State of Indiana by Network and Location (Continued)
Personnel from the Primary Clinic of the Network staffing the Satellite/Outreach Sites, i.e., Shared Resources indicated by *

Geographic LOCATION/ Clinical Ph.D. Genetic Cyto- Bio- Cytogenetic | Genetic | Advance OB/GYN/ | Diet
L ocation: Primary Clinic=P Geneticist | Geneticist [ Counselor Geneticist | Geneticist | Technician Nurse Nurse Peri- Specialist
CENTRAL Practitioner | natologist
Satellite/Outreach
Clinic=S
St Vincent's/ Indianapolis/ 1 0 4 0 0 0 0 0 4 2
Indiangpolis P
Center for Indianapolis/ 0 0 2 0 0 0 0 0 1 0
Prenatal P
Diagnosis/
Indianapolis
IU/Clarian/Riley I ndiangpolis/P 5 2 8 2 2 13 0 0 4 2
Center for 0 0 2 0 0 0 0 0 1* 0
Prenatal Lafayette/
Diagnoss/ S
Indiangpolis
Ft. Wayne Muncie/S 1* 0 1* 1* 0 7% 0 1* 0 0
Community Indianapolis/ 1 0 0 0 1 2 0 1 1 2
Hospitals/ P
Indianapolis
Indiana Center for Indianapolis/ 1 0 0 0 0 0 1 0 0 0
Prenatal Diagnosis/ =

Indianapolis




Table 3.2: Genetic Specialty Staff in the Stateof Indiana by Network and Location (Continued)
Personnd from the Primary Clinic of the Network staffing the Satellite/Outreach Sites, i.e., Shared Resources indicated by *

LOCATION/
Geographic Primary Clinic=P Clinical Ph.D. Genetic Cyto Bio- Cytogenetic | Genetic | Advanced OB/GYN/ | Diet
L ocation: Satellite/Outreach Geneticist | Geneticist | Counselor Geneticist | Geneticist | Technician Nurse Nurse Peri- Specialist
SOUTH Clinic=S Practitioner | natologist
Aegis/ Bloomingtory
Bloomington P 0 0 1 0 0 0 0 0 1 1
Bloomington
|U/Clarian/Riley Hospitd/S 7* 2% 5* 2% 2% 13* 0 0 1* 2*
Center for
Prenatal Evansville/S 0 0 2* 0 0 0 0 0 1* 0
Diagnosis/
Indianapolis
IU/Clarian/Riley Terre Haute/S 2% 2% 2% 2% 2% 13* 0 0 1* 2*
IU/Clarian/Riley Madison/S 3* 2* 5* 2* 2* 13* 0 0 1* 2*
IU/Clarian/Riley Evansville/S 3* 2% 5* 2% 2% 13* 0 0 1* 2*
Aegis/Bloomington Bedford/S 0 0 1* 0 0 0 0 0 1* 1*
Aegis/Bloomington Linton/S 0 1* 0 0 0 0 0 1* 1*
Clarksville ClarksvillelP 0 2 0 0 0 0 0
Clarksville Corydon/S 3* 0 2% 0 0 0 0 0
Clarksville Jeffersonville/S 3* 0 2* 0 0 0 0 0
St Mary’s
Regional Genetic Evansville/P 1 0 1 0 0 0 0 0 1 2
Services Center
St Mary’s Center for
Regiona Genetic Prenatd 0 0 1* 0 0 0 0 0 1 0
Services Center Diagnoss/

EvansvillelS




Table 3.3: Clinical and Educational Genetic Servicesin the State of Indiana by Network and L ocation
Clinical & Educational Services Offered indicated by [

Clinical Genetic Services Educational Genetic Services Utilization &
LOCATION/ Funding
Geographic Primary Screenings Laboratory
L ocation: Clinic=P Utilization Funding
NORTH
Satellite/ B = Biochemica Source of
Outreach Genetics Number Funding :
Clinic=S C = Cytogenetic Served/ U Private
M = Molecular Family Folic Terato- Year 0 Public
Adult | Child | Newborn | Prenatal Genetics Screening Acid genetic Other
Private
Gay Gay/P 0 O C O 0 950 &Public
Private
Ft. Wayne Ft. Wayne/P 0 0 O 0 C 0 0 0 1,200 & Public
Private
Ft. Wayne South Bend/S 0 0 0 O C 0 O 0 Unknown & Public
Private
Gay South Bend/S 0 O C O 0 Unknown &Public
Private
Gay Lake County/S O 0 C 0 0 Unknown &Public
Private
Gay Laporte/S 0 O C O 0 Unknown &Public
MD: Private
v/ South Bend/S C 0 O 0 Education Unknown & Public
Clarian/ & Training
Riley




Table 3.3: Clinical and Educational Genetic Servicesin the State of Indiana by Network and L ocation (Continued)
Clinica & Educationa Services Offered indicated by [

Clinical Genetic Services Educational Genetic Services Utilization &
LOCATION/ Funding
Geographic Primary Screenings Laboratory
L ocation: Clinic=P Utilization Funding
CENTRAL B = Biochemical
Satellite/ Genetics Number | Source of
Outreach C = Cytogenetic Served/ Funding :
Clinic=S M = Molecular Family Folic | Terato- Y ear 0 Private
Adult | Child | Newborn | Prenatal Genetics Screening Acid genetic Other 0 Public
S Vincent's/ | Indianapolis/ MD:
Indianapolis P 0 0 0 a None 0 a 0 Education 1,100 Private
& Training &Public
Center for
Prenatal Indianapolis/ 0 0 None 0 0 5,100 Private
Diagnosis/ P
Indiangpolis
MD: Private
IU/Clarian/ Indianapolis/ C 0 0 0 Education 12,000 & Public
Riley P & Training
Center for
Prenatal L afayette/ 0 a None a 0 Unknown Private
Diagnos¢/ S
Indianapolis
Private
Ft. Wayne Muncie/S 0 0 0 O C 0 O 0 Unknown & Public
Community
Hospitals/ Indianapolis | [ 0 0 0 C 0 0 0 Unknown Private
Indianapolis P
Indiana
Center for
Prenata Indianapolis/ 0 0 None 0 0 Unknown Private
Diagnos¢/ P
Indianapolis




Table 3.3: Clinical and Educational Genetic Servicesin the State of Indiana by Network and L ocation (Continued)
Clinical & Educationa Services Offered indicated by [

Clinical Genetic Services Educational Genetic Services Utilization &
LOCATION/ Funding
Geographic Primary Screenings Laboratory
L ocation: Clinic=P Utilization Funding
SOUTH B = Biochemical
Satellite/ Genetics Number Source of
Outreach C = Cytogenetic Served/ Funding :
Clinic=S M = Molecular Family Folic | Terato- Y ear 0 Private
Adult | Child | Newborn | Prenatal Genetics Screening | Acid genetic Other 0 Public
Aegis/ Bloomingtory Private
Bloomington P 0 0 None 0 0 O 1,300 & Public
[U/Clarian/ Bloomington MD: Private
Riley Hospita/S C O 0 0 Education Unknown & Public
& Training
Center for
Prenatal Evansville/S 0 0 None 0 0 Unknown Private
Diagnosis/
Indianapolis
[U/Clarian/ Terre MD: Private
Riley Haute/S C 0 0 0 Education Unknown & Public
& Training
IU/Clarian/ MD: Private
Riley Madison/S C 0 0 0 Education Unknown & Public
& Training
Aegis/ Private
Bloomington Bedford/S 0 0 None O 0 0 Unknown &Public
Aegis/ Private
Bloomington Linton/S N 0 None 0 0 0 Unknown &Public
Private
Clarksville ClarksvillelP 0 0 None 0 0 700 &Public
Private
Claksville Corydon/S 0 0 None 0 0 Unknown &Public
Private
Claksville Jeffersonville O 0 None 0 O Unknown &Public
IS




Table 3.3: Clinical and Educational Genetic Servicesin the State of Indiana by Network and L ocation (Continued)
Clinical & Educational Services Offered indicated by [

Clinical Genetic Services Educational Genetic Services Utilization &
LOCATION/ Funding
Geographic Primary Screenings Laboratory
L ocation: Clinic=P Utilization Funding
SOUTH B = Biochemical
Satellite/ Genetics Number | Sourceof
Outreach C = Cytogenetic Served/ Funding :
Clinic=3 M = Molecular Family Folic | Terato- Y ear 0 Private
Adult | Child | Newborn | Prenatal Genetics Screening | Acid genetic Other [ Public
MD: Private
IU/Clarian/ Evansville /S C 0 0 0 Education Unknown & Public
Riley & Training
St,. Mary’s
Regional
Genetic Evansville/P None
Services 0 0 0 300 Private &
Center Public
St,. Mary's Center for None 0 0 0 Unknown Private &
Regional Prenatal PUbliC
Genetic Diagnosis/
Services Evansville/S
Center




Table 3.4: All First Steps Service Providers

Grand Total 3149
Speech Pathol ogi st 686
Physical Therapist 535
Occupational Therapist 481
Devel opmental/Educational Specialist 378
Service Coordinator 304
Audiologist 109
Physical Therapy Assistant 88
Service Coordinator Associate 79
Interpreter 61
Occupational Therapy Assistant 56
Common Transport (Ambulatory) 55
Social Worker (MSW) 50
Psychol ogist 12
Registered Dietitian 12

Registered Nurse

Developmental/Educational Associate

Otolaryngologist (ENT physician)

Speech Pathol ogist/Audiologist Aide

Pediatrician

Marriage and Family Therapist

Speech/Hearing Therapist

Vision Specialist

Alternative Therapy

Licensed Practical Nurse

Rehabilitation Services

Common Transport (Non-Ambulatory)

Orientation/Mobility Specialist

Ambulance

Bus

Developmental/Educational Assistant

General Surgeon

Intermediate Care Facility/Mental Retardation

Ophthalmologist

Orthopedic Surgeon

Psychiatrist

Speech Hearing Therapist

PRk RRr|R[RR|Rr|Mo|N|o|o|lo o B 1HININIS
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Table 3.5: Classes of First Steps Service Providers

Speech and Hearing

Audiologist

Speech Hearing Therapist

Speech Pathol ogist/Audiologist Aide

Speech Pathol ogist

Speech/Hearing Therapist

Alternative Therapy

|AIternative Therapy

Developmental Services

Devel opmental/Educational Associate

Developmental/Educational Assistant

Developmental/Educational Specialist

Transportation

Ambulance

Bus

Common Transport (Non-Ambulatory)

Common Transport (Ambulatory)

Medical Physicians

General Surgeon

Intermediate Care Facility/Mental Retardation

Ophthalmol ogist

Orientation/Mobility Specialist

Orthopedic Surgeon

Otolaryngologist (ENT physician)

Pediatrician

Interpreter

[Interpreter

Nurses

Licensed Practical Nurse (LPN)

Registered Nurse (RN)

Allied Health

Occupational Therapist

Occupational Therapy Assistant

Physical Therapy Assistant

Physical Therapist

Rehabilitation Services

Counseling Services

Marriage and Family Therapist

Psychiatrist

Psychol ogist

Social Worker (MSW)

Registered Dietitian

|Registered Dietitian

Service Coordination

Service Coordinator

Service Coordinator Associate

Vision

Vision Specialist
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Table 3.6: Digtribution of Physicians by County and Specialty

County Type Family GP Internal OB/GYN | Peds| Total| % |Cum%

Total 1381 260 575 362 387 | 2065 | 100% | N/A
Marion Metro 208 24 157 0 105 | 584 | 19.7% | 19.7%
Lake Metro 109 32 57 40 42 | 280 | 94% | 29.1%
Saint Joseph Metro 82 11 18 19 14 | 144 | 49% | 34.0%
Allen Metro 80 8 15 16 19 | 138 | 4.7% | 387%
\anderburgh Metro 57 5 30 17 20 | 129 | 44% | 43.0%
Hamilton Metro 40 1 18 9 13 8l | 27% | 45.7%
Elkhart Metro 40 2 10 16 9 77 | 26% | 483%
Tippecanoe Metro 24 4 16 12 15 71 | 24% | 50.7%
Vigo Metro 30 5 11 10 10 66 | 22% | 53.0%
Clark Metro 27 6 14 8 8 63 | 21% | 55.1%
Delaware Metro 23 6 20 5 8 62 | 21% | 57.2%
Madison Metro 35 8 7 5 5 60 | 20% | 59.2%
Monroe Metro 21 11 6 12 5 55 19% | 61.0%
Porter Metro 23 4 10 6 8 51 | 1L7% | 62.8%
LaPorte Metro 18 7 11 5 7 48 | 16% | 64.4%
Howard Metro 26 0 11 5 5 47 | 16% | 66.0%
Bartholomew Metro 20 1 8 7 10 46 | 16% | 67.5%
Johnson Metro 22 2 7 3 10 4 | 15% | 69.0%
Hendricks Metro 27 2 3 5 4 41 | 14% | 70.4%
Floyd Metro 16 4 3 4 7 34 | 11% | 71.5%
Wayne Metro 14 2 13 3 1 33 | 1L1% | 726%
Boone Metro 11 3 8 2 5 29 10% | 73.6%
Grant Metro 1 6 4 4 3 28 | 09% | 746%
Kosciusko Metro 18 1 2 2 2 25 | 08% | 754%
Hancock Metro 15 1 3 4 1 24 | 08% | 76.2%
Henry Metro 12 3 5 2 2 24 | 08% | 77.0%
Dearborn Metro 10 3 4 1 5 23 | 0.8% | 77.8%
Knox Metro 7 1 8 2 3 21 | 0.7% | 785%
Warrick Metro 11 4 2 2 2 21 | 0.7% | 79.2%
Huntington Metro 11 3 2 2 2 20 | 0.7% | 79.9%
Montgomery Metro 12 0 4 1 2 19 | 06% | 80.5%
Wabash Metro 15 1 1 2 0 19 | 06% | 81.2%
Cass Metro 8 6 3 0 1 18 | 06% | 81.8%
DeKab Metro 13 3 1 1 0 18 | 06% | 824%
Morgan Metro 5 2 5 2 2 16 | 05% | 829%
Jefferson Metro 6 3 3 1 2 15 | 05% | 834%
Miami Metro 7 1 2 3 1 14 | 05% | 839%
Fayette Metro 5 2 3 2 1 13 | 04% | 844%
Harrison Metro 8 1 2 1 1 13 | 04% | 84.8%
Jackson Metro 7 3 1 1 0 12 | 04% | 85.2%
Clinton Metro 5 1 3 2 0 11 | 04% | 85.6%
Shelby Metro 5 1 3 1 0 10 | 03% | 85.9%
Daviess Metro 5 1 0 1 2 9 03% | 86.2%
Clay Metro 4 2 0 0 1 7 0.2% | 86.4%
Posey Metro 5 1 1 0 0 7 02% | 86.7%
Whitley Metro 4 1 1 1 0 7 02% | 86.9%
Tipton Metro 5 0 0 1 0 6 02% | 87.1%

gl
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Table 3.6: Digribution of Physicians by County and Specialty (Continued)

County Type Family GP Internal OB/GYN Peds | Total % Cum %
Marshall Rural 20 4 2 1 3 30 1.0% 88.1%
Wdlls Rural 10 1 5 4 5 25 0.8% 89.0%
Dubois Rural 10 0 5 4 2 21 0.7% 89.7%
Gibson Rural 11 0 5 2 1 19 0.6% 90.3%
Ripley Rural 4 4 3 2 4 17 0.6% 90.9%
Steuben Rural 12 2 0 0 0 14 0.5% 91.4%
Noble Rural 10 3 0 0 0 13 0.4% 91.8%
Putnam Rural 9 3 0 1 0 13 0.4% 92.2%
Fulton Rural 5 3 1 0 2 11 0.4% 92.6%
Jasper Rural 11 0 0 0 0 11 0.4% 93.0%
Jennings Rural 4 3 4 0 0 11 04% 93.4%
Washington Rural 5 2 3 0 1 11 0.4% 93.7%
Decatur Rural 2 2 3 2 1 10 0.3% 94.1%
Adams Rural 7 2 0 0 0 9 0.3% 94.4%
Sullivan Rural 4 1 4 0 0 9 0.3% 94.7%
Jay Rural 8 0 0 0 0 8 0.3% 94.9%
LaGrange Rural 8 0 0 0 0 8 0.3% 95.2%
White Rural 6 2 0 0 0 8 0.3% 95.5%
Carroll Rural 7 0 0 0 0 7 0.2% 95.7%
Greene Rural 4 1 1 1 0 7 0.2% 96.0%
Orange Rural 7 0 0 0 0 7 0.2% 96.2%
Scott Rural 6 0 1 0 0 7 0.2% 96.4%
Blackford Rural 2 4 0 0 0 6 0.2% 96.6%
Parke Rural 4 2 0 0 0 6 0.2% 96.8%
Randolph Rural 1 1 2 1 1 6 0.2% 97.0%
Rush Rural 3 2 1 0 0 6 0.2% 97.2%
Fountain Rural 2 1 1 0 1 5 0.2% 97.4%
Pulaski Rural 3 1 0 1 0 5 0.2% 97.6%
Starke Rural 3 1 1 0 0 5 0.2% 97.7%
Vermillion Rural 2 2 1 0 0 5 0.2% 97.9%
Benton Rura 4 0 0 0 0 4 0.1% 98.0%
Perry Rural 3 1 0 0 0 4 0.1% 98.2%
Pike Rural 3 0 1 0 0 4 0.1% 98.3%
Franklin Rural 1 0 2 0 0 3 0.1% 98.4%
Martin Rural 0 1 2 0 0 3 0.1% 98.5%
Owen Rural 1 1 1 0 0 3 0.1% 98.6%
Switzerland Rural 1 2 0 0 0 3 0.1% 98.7%
Warren Rural 1 2 0 0 0 3 0.1% 98.8%
Brown Rural 1 1 0 0 0 2 0.1% 98.9%
Crawford Rural 1 0 1 0 0 2 0.1% 99.0%
Newton Rural 1 0 1 0 0 2 0.1% 99.0%
Ohio Rural 0 0 1 0 0 1 0.0% 99.1%
Spencer Rural 0 1 0 0 0 1 0.0% 99.1%
Union Rural 1 0 0 0 0 1 0.0% 99.1%
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FIGURES




Figure 3.1: Ingtitutional Criteria

Services Offered:
* Genetic Evaluation and Counsdling
* Prenatal Diagnosis and Counsdling
* Cytogenetic Analyss
* Ultrasonography
* Genetics Management of High Risk Pregnancies
* Pre-Conceptud Counsdling
* Tedting for Inherited Cancers

Staff at Hospital (number, c.):
* Clinicd Geneticist
* Ph.D. Medica Gendticist
* Genetic Counsdor
* Clinicad Cytogeneticist
* Clinicd Biochemicd Geneticist
* Cytogenetic Technologist
* Genetic Nurse
* Advanced Practice Nurse/Geneticist
* Perinatol ogist/Obgtetrician
* Didtician
* Other

Type of Educational Activities Offered
* Type: Folic Acid Education
* Teratogenetic Education Information Systems, (educationa, management, access, €ic.)
* Other Services
* Number Served
* Funding
* Family Based Screenings

Types of (Population) Screening Offered at Each I ngtitution:
* Prenata Screening
* Newborn Screening
* Childhood Screening
* Adult Screening

Clinical L aboratory Services:
* Cytogenetics
* Biochemicd Genetics
* Molecular Genetics




Figure 3.2: Service Networks in Indiana; Part 1
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Figure 3.3: Service Networks in Indiana; Part 11
IU/Riley & Indianapolis Non-NetworkSites
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Figure 3.4:
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Figure 3.5:
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Figure 3.6:
Developmental Service
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Figure 3.7:

Physical Therapists
(By ZIP Code)
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Figure 3.9: Geneticists by Network
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Figure 3.10: Genetic Counselors by Network
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Figure 3.11: OB/GYN Staff and Nurse Practitioners
With Genetic Specialty by Network
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4.0 PUBLIC AND PROFESSIONAL PERCEPTIONS AND CONCERNS

Sections 2.0 and 3.0 of this report focus on hard numbers necessary to identify need/demand for
services and the capacity of current infrastructure to respond to that demand. However, public
perceptions and understanding of the difficulties are dso key factorsin determining access and
demand issues. This section details three different measures of public perceptions of need,
problemsand access. A key informant survey was conducted in May and June to determine
perceptions of sdlected individuas who congtituted knowledgeable service providers, family
members and decison makersin the sate. Information gathered from First Steps focus groups
across the state was integrated into the needs assessment. And finaly, aspecia survey directed
toward physicians was completed in July and August.
4.1 Key Informant Interviews

4.1.1 Background
The quditative gpproach to data collection is used to collect information not easily assessed in an
objective, quantitative manner (Kruger, 1994). Although not easily gathered, quditative data
collected usng planned methods and insruments may provide a fuller understanding of the
context of aproblem. Generdly, quaitative datareved attitudes, perceptions, and opinions of
those included in the study (Kruger, 1994). Furthermore, key informants, those deemed
experienced or those having in-depth knowledge in a subject, are an important component of
qudlitative research since these individuas are usually responsible for leading the vison or
influencing the future of an issue or process.

Key informant interviews (targeted thoughts of leadersinvolved in the infrastructure of birth
defects and genetic conditions services) were included in the needs assessment for the Genetics
Planning Grant. The purpose of these interviews was to assess key informant opinions and
perceptions of access, qudity and availability of genetic services.

4.1.2 Methodology

The key informant interviews were conducted first to serve as a platform for the other
components of the needs assessment process. The results of the interviews were used to develop
the provider surveys and assess exigting focus group data.

The interview instrument (Appendix D) was designed by faculty and g&ff at the Indiana
University-Bowen Research Center (IUBRC) and reviewed by the Indiana State Department of
Hedlth Genetics Planning Grant Strategic Planning Committee. The development of the
ingrument consisted of three mgor planning phases: 1) conceptudization of the purpose and
gods of the study, 2) development of an initid draft of the instrument, and 3) planning of logica
and fluid question order. During the development of the initid draft, survey indruments
designed by other states receiving Genetics Planning Grants were gathered and reviewed as a
guide.

Thefind ingrument for the key informant surveys conssted of ten questions with the flexibility
for “probing” that could be included to clarify responses. A protocol (Appendix E) was written
to assg interviewers in establishing interviewer-consstency and rapport. Information pertaining
to interviewer neutraity was dso included. Two scripts (Appendix F) were written to trigger the
interviewer to complete al steps of the interview process. Script 1 was used &t the time of the
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initid phone cal. The script included aformal introduction, description of the purpose of the
study, assurance of confidentiality of responses, and scheduling of the interview gppointments.
Script 2 re-stated the description, purpose and once again assured confidentidity. A summary
sheet was used during the interview process to record responses and document probing
questions.

4.1.3 Data Collection Pracess arnd Cading

Telephone cals were made to key informants to schedule interviews. Script 1 was used to plan
the interview. On the scheduled date, interviewers caled the key informants and initiated the
interviews using Script 2. Responsesto interview and probing questions were documented on
the summary sheet. During the interview, words, phrases and their context used by informants
were consdered when summarizing responses. The intengity, extensiveness, and specificity of
responses were also used in the interpretation of the comments.

Questions were organized in amanner to promote an effective response flow from key
informants. Common, uncommon and incong stent responses were labeled and addressed more
thoroughly following the interview. Interviewers dso verified responses to assure accuracy. In
preparation for anadyss, interviewers underlined common words used throughout dl of the
interviews.

For thefind andyss, emerging themes for each question and overdl survey were identified.
Professions were categorized into four main areas. medicd geneticists, genetics-related
professions such as genetics counsdors; other medica professions (physcians dedling with the
pediatric population); and related professons (adminidirative and auxiliary hedth services
support). All questions were analyzed and reported by professona category using the cross-
tabulation procedure in Statistical Package for the Socia Sciences (SPSS) verson10.0.

4.1.4 Resllts

Thirty-six key informants from avariety of disciplines were interviewed. Respondents were
asked to provide additiond key informants not currently on our list a the end of each interview.
Any additiond key informants were added to the initial call list provided by the state and
targeted for interview.

The andysis of participants by professiona category indicated fifteen (41.7%) of the key
informants were in the related professons category, eg., adminidrative and auxiliary hedth
services support. Eleven (30.6%) of the participants were classified as genetics-related
professonds. Of the remaining participants five (13.9%) were categorized as medica
geneticigts, and five (13.9%) were categorized as other medica professons (dl included in this
category were physicians).

At least Sixty percent (60%) of dl professionsindicated the access to services for citizenswith
birth defects and genetics conditionswas fair. Another fourteen percent (14%) thought accessto
services was good to excdlent. Key informants were asked to identify barriers to access.
Multiple responses were reported. The key informants indicated location (61%), cost
reimbursement (56%), and lack of knowledge of the providers and consumers of services (47%)
as the most significant barriers. However, when asked about qudity of services, over haf (53%)



indicated available services were excdlent. Overdl, eighty-six percent (86%) considered
sarvices good to excellent. Conversaly, eighty-one percent (81%) of the key informants reported
there are not enough physicians, clinical providers and genetics counsaors to meet the service
needs of citizens with birth defects and genetics conditions.

Of the key informants participating, fifty percent (50%) rated the adequacy of medicd training as
far in relationship to birth defects and genetic conditions. Only seventeen percent (17%) of the
total participants thought the physicians and hedlth care providers were trained to identify birth
defects and genetic conditions following birth. Additionaly, fourteen percent (14%) consdered
the information they have, in relationship to birth defects and genetic conditions, enough to
provide appropriate referrals.

Key informants were asked three questions pertaining to the improved qudity of information and
services. Seventy-two percent (72%) favored written and verbal communication (i.e., brochures
and pamphlets, follow-up telephone cdls, and follow-up letters) to convey information to the
patient. Suggestions for improvements and expansion of the current hedlth care system focused
on reimbursement and financiad support. Key informants thought grants, both state and federa
money to support services and programs and expansion of services covered by both private and
public payers would, be very helpful. Expansion of the educationd programs for providers and
consumers would aso be advantageous in the expansion of the hedlth care system for citizens
with birth defects and genetics conditions. It was dso noted that financia support was needed at
the client level.

4.1.5 TherresfromKey Informants

Three prevailing themes occurred in these data. The first theme dedlt with the issue of service
disbursement throughout the State of Indiana. Key informants noted birth defects and genetics
conditions services were not distributed equally throughout the State. 1t was the opinion of the
key informants that services were limited in rura areas compared to more densely populated
aress and often consumers must travel long distance to receive services. The second theme that
gppeared was focused on the education of the physician. Key informants had some difficulty
answering questions related to physician and hedlth care provider training. Mogt thought the
primary care provider needed further training in detection, identification, treetment, and
appropriate referral of patients with birth defects and genetics conditions. However, specidists
were viewed as educated and informed. The general movement was toward improved training in
medical school. Thethird themewas cost. Key informants reported birth defects and genetics
conditions sarvices are expensive with public and private insurance failing to cover the charges.
Furthermore, costs of services are directly linked to travel distance and under-insurance or total
lack of insurance.

4.2 First StepsEarly Intervention System Study

The identification of needs associated with genetic deficiencies in the population was enhanced
by identification of information alreedy collected by other Sate entities. The Bureau of Child
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Devdopment, Divison of Families and Children, Family and Socid Service Adminigtration has
collected subgtantid and helpful information in its attempt to develop an evauation system for
its First Steps Early Intervention system. Between February 7, 2000 and June 30, 2000 atotal of
17 forums were hdd across the state focusing on issues of concern for families, children and
communitiesin identifying need, developing services and providing access to community
sarvices for disabilities. The Indiana Indtitute on Disability coordinated these forums that
include approximately 300 participants. The focus of these activities was not specificaly on
genetic illnesses or disabilities, but the types of information collected overlgp many of the
concerns likely to emerge from families facing the consequences of illnesses associated with
genetic origins. The Indiana University Bowen Research Center (IUBRC) team examined
reports from this process to determine if further focus groups with consumers/providers
scheduled for this project would be duplicative. Examination of available reports indicated that
subgtantia information containing perceptions of the need for and role of community and socia
services are dready available from these forums.

The data from the 17 focus groups identified themes surrounding informeation needs of families
about disease/disabilities and possible responses, availability of support services (mostly socid
rather than medica), and community responses. The four most common issues for families
identified in the 17 forums were:

1 Families knowing about and accessing resources when needed (ranked as one
of the top two concernsin 11 of the 17 forums). The commentary surrounding
this issue focused on knowledge about resources and how to access them and
on actud availability (service is offered).

2. Families advocate by exercising ther rightsin choosing gods, services and
supports (ranked as one of the top nine of 17 forums). Familieswho arefacing
the consequences of disabilities and illnesses, many of which are associated
with genetic origins, desire accurate and understandable information about
these processesin order to appropriately advocate for their child or family
member’ s needs and service regimen.

3. Families express undergtanding of their child’ s disability (ranked as one of the
top five of the 17 forums). Specifically mentioned were knowledge of the
medical condition, prognos's, needs support groups, etc., with emphasison
knowledge about specific diagnoses and long-term implications.

4, Families are connected to other families and natura community supports for
emotiond support. Familiesimpacted by the disease or disability
consequences desire knowledge about networks of support from other families,
communities, agencies, schools, etc.

Other family themes focused on maintaining positive and nurturing relaionships with affected
individuds, ability to maintain norma family activities and routines, ability to participate in
community settings and activities, families remaining together, underganding trangtions that
occur throughout the life of individuas affected with disease/disability, and expectations for
satisfactory services.
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Other key concernsidentified specifically for children focused on god's of independence for
individuas with disabling conditions, attaining developmenta skills, and participation in
community activities. Community concerns focused on the need for communities to welcome
and fully indude individugls with disabilities and their families through childcare, trangportation,
retail, housing and employment support. Participants identified the need for communitiesto
provide resources regardless of age, income, insurance status and salf-help status.

4.3 Physician Provider Survey

Theinitid proposa for the genetics project called for a set of focus groups to be performed
identifying 30 providers across the state in order to determine the perceptions of service needs
and gaps. After completion of the key informant survey and the utilization of the First Steps
forums, project staff developed an dectronic survey format to reach awider audience of
providers. Membership lists were obtained from the Indiana Medicd Society identifying family
practitioners and other physician members who would be most likely to encounter initia contact
with problems related to genetic deficits. The survey was devel oped from pertinent research
literature and reviewed by geneticists and family practitioners for reliability and face vaidity.
Although previous research has documented the consistently poor response rate common to
surveys of physicians, the expected return would il surpass the number of 30 that would have
been identified for focus group interviews. Giventhe eectronic format and rliance on e-mal
for contact, the data gathered could not be considered representative of the genera physician
membersin the state. However, focus groups also are not generdizable to larger populations.
Thus, the decision was made to contact more physicians hoping for a more extensive feedback
than would be possible with focus group formats.

In July, the dectronic survey format was gpproved and e-mailed to the mailing ligt of Indiana
family practice physicians. Responses were received from 71 physiciansin 29 counties. Ninety
percent specidize in family medicine, and dmost two-fifths graduated since 1990. Almost
three-quarters of the respondents were male. The mgjority reported their practice pand size as
2501-5000 (39%) or 1001-2500 (26%).

The questions in the survey focused on newborn screening, adult screening, access issues and
educationd needs. The following were the key findings of the survey:

*  Twenty-one percent (21%) of the physicians deal with problems associated with diseases
identified through newborn screens at least once per month or more.

*  Almogt three-fifths have very high or high confidencein the andytica vaidity of test results
from labs, but twenty-one percent (21%) prefer retesting if tests are positive (Figure 4.1).

*  Adultswith family higtories of genetic-related problems are the most likely to request genetic
screening and appear to be better informed about the process than other groups. Expectant
parents aso demongtrate some interest in the process, but over hadf are unfamiliar with the
process (Figure 4.2).
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A subgtantial mgjority of physicians report fears of potentia problems with
privacy/confidentidity of findings from genetic screens. Three-quarters believe the
information may interfere with insurability, and three-fifths report fears of employment
discrimination for individuas. The potentia for other forms of discrimination are aso noted
by the respondents, but no more than one-third of the physicians focus on these categories
(Figure 4.3).

Few physcians integrate routine genetic testing for adult onset problems linked with genetic
problems, but a subgtantia minority utilize such tests when family higtory indicates the need

or when the patient specificaly requests such a screen. 1linesses most frequently screened
for genetic bases due to family history or patient requests were HNPCC/FAP (colon cancer);
BRCA1 and BRCAZ2 for breast and ovarian cancer; hemachromatoss and Huntington
Disease. Materna serum screens are routingly performed by more than forty percent (40%)
of the respondents (Figure 4.4).

More than four-fifths indicate they have access to genetic counsdling or consulting services.
Most often the providers of these services are medica geneticists.

More than haf indicate services are within a 30-minute drive. However, more than one-
quarter must drive one to three hours for services.

Although more than haf had made no genetic referrds during the past year, forty-seven
percent (47%) had made from 1-5.

Many physcians are unaware of the length of time their patients must wait for areferrd
sarvice or gopointment. Among those who were familiar with wait time, one-third indicated
await of oneweek or less, and dightly more than one-fifth indicated waits of one month or
more.

The most frequently mentioned barrier to accessing health and community services was lack
of insurance, 73.2 percent (73.2%), with lack of understanding of importance of the services
second with 60.7 percent (60.7%). More than half aso identified inability to afford services
even when insured as a barrier (See Figure 4.5 for alist of al concerns))

When asked to rank the top two concerns out of alengthier list, the lack of community
understanding of importance ranked first, 41.1 percent (41.1%), and the lack of insurance
ranked second, 39.3 percent (39.3%). Inadequate availability or number of providers was
ranked as third in concern, twenty-five percent (25%) (Figure 4.6).

The most frequently mentioned information resources or support needed was accurate,
accessi ble web-based information, 84.2 percent (84.2%) and CME short courses at
professiona meetings, 80.7 percent (80.7%). Physicians aso however supported better
educational resources to share with families (68.4 percent (68.4%) ( SeeFigure4.7).
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4.4 Common Themes and Conclusions

Common themes permesate the three different primary data bases dthough the participant
characterigtics differed from group to group. Although respondents demondirate a strong
faith and confidence in individuals currently providing specidty services, most providers,
consumers and physicians believe that additiona educationd training is necessary to improve
other providers skills and to expand the number of trained providersin the date. Financia
support is akey factor in developing a better educated/trained workforce. Insurability and
costs of services aso appear as concerns both for providers and consumers.  Both key
informants and physcians view lack of education in the community about the importance of
genetic testing and services as amgor barrier to developing an adequate support
infrastructure. The need for more written materiasto provide to families was a key request
of physicians dong with more continuing educeation training for practicing physicians and
more modules or courses integrated into medical school training. Smilar wishes and
concerns were voiced by participants in the First Steps forums for better information from
physicians to enable families to advocate appropriately for their members.

Some gaps in knowledge among physicians appear to exist concerning specific diagnostic
tests related to adult onset problems.  Although diagnostic testing to identify the specific
diseases is consdered a standard procedure, the use of the genetic screen associated with
some of these diseases does not appear to be as common. Without better data to support the
gentic linkages with adult onset disease and to darify the environmentd interaction with the
genetic characterigtics, these vauable diagnostic tools may be overlooked in tregting

disorders.
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Figure 4.1: Confidence 1in Analytical
Validity of Test Results from Labs
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Figure 4.2: Level of interest for genetic
screening among patients
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Figure 4.4: Use of Adult Screens in
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Figure 4.4: Use of Adult Screens 1n
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Figure 4.5: Barriers to Health and
Community Services

Lack of msurance, 73.2%

Lack understanding of
importance, 60.7%

Can’t afford even with
msurance, 51.8%

Availability and number of
providers, 46.4%

Inadequately tramned
providers, 44.6%

Link to reproductive
decisions, 35.7%

Transportation, 26.8%

Religious convictions,
25.0%

Service can’t address
problem, 14.3%

Language/cultural
barriers, 12.5%

Other, 8.9%

Inconvement times, 5.4%




Figure 4.6: Ranked as One of
Top Two Concerns
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Figure 4.7: Needed Information
Resources/Support
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5.0 CONCLUSIONSAND RECOMMENDATIONS

The IUBRC team began this project with the god of gpplying three different needs assessment
models to the data gathering process. A gap method was utilized to identify problems and match
service provison patterns to those problems. A marketing gpproach was utilized through key
informant surveys, provider surveys and the use of other forums conducted by state agencies.
This concluding section represents the basis for the find perspective, the decison-andyss
approach to needs assessment. In this section, patterns and observations from the first two
exercises are presented for the use of Genetics Advisory Committee members. All participants
in the next phase of the process—that of interpreting, weighing, vauing the evidence and making
recommendations —must combine their own experiences to determine what next steps the State
of Indianashould take. The [lUBRC team will assst committee membersin the preparation of
fina recommendations for a State Genetics Plan that can be used to guide policy decisonsfor
the coming years.

Thefindings of the gap andys's and marketing assessment identified common themes across
severd categories. dataissues, access issues, educationa issues, and privacy/confidentiality
concerns. Data concerns can be summarized as follows:

1. Thecurrent surveillance sysems in Indiana probably result in undercounting of birth
defects and genetic disorders. Comparison to active rather than passive systems
indicates Indiana s rates to be substantialy below other states. Since there are no
demographic or population characterigtics that would judtify this finding, the
assumption is that the differences are an artifact of passive versus active reporting and
aurvelllance. TUBRC recommends that the Genetics Advisory Committee examine
the possibility of supporting legidation that would require and fund an active system
that would improve our understanding of the actua burden of disease and disability in
the state. lowaand Georgia models currently provide the best models available for
replication.

2. Data concerning the linkages of adult onset genetic diseases and environmenta or
behaviora risks are lacking. The Genetics Advisory Committee might explore the
possibility of supporting a specidized module on the Behaviord Risk Factor
Survelllance System, a data source collected yearly in the State and partidly
supported by CDC. This module might obtain specific genetic history information
for the respondent which could then be linked to behaviord risk activitiesthat are
dready identified in the survey. Tracked over time, these important data elements
would greetly enhance understanding of applied genomics and lead to better service
and educationa solutions to problems.

3. Asthe gpplied genomics fidd expands with improving technology, an Oversght
Committee may be necessary to evauate the role of public heglth agenciesin
performing or supporting tests whaose vdidity and utility must be constantly
monitored. Thelegd, ethica and socid implications of producing diagnostic data for
problems where no known remedy exigsis an ongoing chdlengein thefidd. Indiana
experts should play a dominant role in guiding state and local policies and in nationa
debates concerning thisimportant policy issue.



Access concerns expressed by experts, community residents and physicians focused on the
following themes.

4. Lack of insurance and inadequate insurance are mgjor barriers to fully accessing the
new informeation technologies that genetic analys's can produce. The Genetics
Advisory Committee members must explore drategies to involve the insurance
industry as well as public, nonprofit and for-profit providersin supporting better
diagnogtic data and services.

5. Rurd accessto diagnostics and sarvice provison isachalengein Indiana
Prevalence maps indicate that higher rates are not necessarily associated with urban
locations, but smdl numbers make the market redlity for provison of servicesamgjor
chdlenge. The Genetics Advisory Committee members should explore funding
sources for additional outreach services from existing networks to increase access for
underserved aressin the Sate.

6. Toassg in cgpacity building for support services as well as diagnostic and dinicd
sarvices, the Genetics Advisory Committee members should explore possible
partnerships with FSSA Firgt Step Councils. These councils are in place for loca
planning and ongoing capacity assessment. Participation in these locad capacity
building networksis an efficient and reasonable gpproach to enhancing loca service
provision and addressing accessissues. These loca councils provide a unique
opportunity to explore public and private partnerships at the loca level to solve loca
problems and decrease barriers.

Educationa concernsidentified in this study focus both on physician training and on community
knowledge.

7. Although exigting providers are viewed as providing excellent service, the perception
remains, both in the community and among physicians, that providers are
inadequatdly trained to meet the needs of individuas with genetic-based diseases.
Additiona classesin medical school are supported as are the development of CME
credit courses linked to professiona meetings or CME web-based course that
providers can access easlly.

8. Community forums and provider surveys both identified lack of undergtanding in the
community about the nature and importance of these problems as amgor barrier to
provision of appropriate services. The development of educationa campaigns that
inform the public about new advances and technologies and the importance of risky
behaviora activities that interact with genetic predispositionsis identified as amgjor
need.

9. Physiciansidentified better teaching materias for patients as amajor need, and this
perception was confirmed by participants in community forums who wished for better
information about the diagnoses and the long-term impact of diseaseto assigt themin
advocating for their family members

Concerns with confidentidly and the adverse impact of diagnogtic information on the lives of
individuas permeseted the different survey groups and forums.



10. Asfunding and politica support is sought for srengthening Indiana s surveillance
activities, stringent privacy guidelines must be developed and enforced to protect
individuas from adverse consequences in insurability, employability and socid
participation.

Advisory Committee members are urged to eva uate the various findings from this report, review
the smilar programs that exist in other states (summarized in Appendix A), weigh the findings
and prioritize recommendations as they fed is most gppropriate for the state. As the Genetics
Advisory Committee groups meet across the next months, the various groups should consider
these themes and recommendations and develop policies that will guide the state across the
coming years. By February, sub-committees should have aworking draft of specific
recommendations that the IlUBRC group can integrate into afind report for presentation in
Spring, 2002.





